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;,:' Outline

 What is CMake?
» User advantages in switching Trilinos to CMake
« Configuring, building, and installing Trilinos with CMake on Unix systems

» Native Microsoft Windows support

— Self-extracting installer for Trilinos

— Visual C++ project files and Windows CMake GUI
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;,:' Overview of CMake

 CMake = “Cross-platform Make”

 CMake:
— Build system primarily for C/C++ code
— Front-ends to configure a software package
e Command-line, Scripts, CURSES, GUIs
— Back-ends that build code
* Unix Makefiles, MS Visual C++ Projects, Eclipse Projects, ...
— Packaging and installing
» Tar/gzip, Windows self-extracting installers, PackageMaker, RPM, ...
» Platforms and usage:
— Platforms:
e Unix/Linux, MAC OSX, MS Windows, AlX, IRIX, ...
— Internal Sandia use:
« VTK/Titan, ParaView, ThreatView, ...
— External use:
 KDE, MySql, MiKTeX, (and many many more) ..

CMake is a full featured mature build system!
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»- User advantages in switching Trilinos to CMake?

* Provide native support for MS Windows
— Visual C++ projects
— GUI binary installers

» Better user feedback for configuration errors
» Better support for shared libraries on many platforms
* More packaging and installation options

« Easier configuration for complex package dependencies
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»- Current Status of Trilinos/CMake

e Our detailed evaluation of CMake for Trilinos is finished:

— Roscoe A. Bartlett, Daniel Dunlavy, Guillen Esteban, and Tim Shead. Trilinos
CMake Evaluation. SAND2008-xxxx, October 2008

 http://www.cs.sandia.gov/~rabartl/publications.html

 We have a nearly complete CMake build system design in Trilinos Dev

» Current CMake enabled packages:
— Teuchos, RTOp, Epetra, Triutils, EpetraExt, Thyra, RBGen

 Trilinos community close to making a decision to move to CMake?

e
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M Configuring Trilinos with CMake on Unix/Linux

« CMake interactive mode: [Not Recommended]

$ cmake —1 $TRILINOS_ HOME

» CCMake (CU RSES) : Eb;gﬁum’nueluw
CHA L PREFIX
ENABLE TESTS
$ ccmake $TRILINOS_HOME CAPACK LIBRARY T fusr/11b/11blapack .so

LIBRARY _OUTPUT_PATH

» CMake script files:

$ cmake —-S Script_file \ .
$TRILINOS_HOME '

 CMake command-line options: [Recommended]

$ cmake -D Trilinos ENABLE_ALL PACKAGES:BOOL=ON \
—D Trilinos ENABLE_TESTS:BOOL=ON ... $TRILINOS_HOME

r-f:';';_j"; et
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},._ Creating a Configuration Script for CMake

#1/bin/sh

EXTRA ARGS=%@
cmake \
-D CMAKE_CXX_FLAGS:STRING=""-g -00 -ansi -pedantic -Wall"™ \
-D DART_TESTING_TIMEOUT :STRING=600 \
-D Trilinos ENABLE NOX:BOOL=ON \
-D Trilinos ENABLE ALL OPTIONAL PACKAGES:BOOL=ON \
-D Trilinos ENABLE EXAMPLES:BOOL=ON \
-D Trilinos ENABLE TESTS:BOOL=ON \
--- \
$EXTRA _ARGS \
-./../../Trilinos

$ ./do-configure —D VEROBSE_ CONFIGURE:BOOL=0ON
$ make —j4

$ ctest

$ make install

See example scripts:
Trilinos/sampleScripts/*cmake
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;,:' Special Configuration Modes for Trilinos

« Configuring Trilinos to build all packages with all tests and examples:

-D Trilinos_ ENABLE_ALL_PACKAGES:BOOL=0ON
-D Trilinos_ ENABLE_TESTS:BOOL=0ON
-D Trilinos_ENABLE_EXAMPLES:BOOL=ON

» Configuring a package(s) along with all of the packages it can use

-D Trilinos_ ENABLE_ Stratimikos:BOOL=0ON

-D Trilinos_ ENABLE_ALL_OPTIONAL_PACKAGES:BOOL=ON
-D Trilinos_ ENABLE_TESTS:BOOL=0ON

-D Trilinos_ ENABLE_EXAMPLES:BOOL=0ON

« Configuring Trilinos to disable a package(s) and all packages it depends on:

-D Trilinos_ ENABLE_ Stratimikos:BOOL=0ON
-D Trilinos_ ENABLE_Amesos:BOOL=0OFF

@
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;,. Example: Enabling a Package and All Optional Packages
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;,. Example: Enabling a Package and All Optional Packages

$ ./do-configure -DTrilinos ENABLE ALL PACKAGES:BOOL=0OFF \
-DTralinos ENABLE Thyra:BOOL=ON \
-DTralinos ENABLE ALL_ OPTIONAL_PACKAGES:BOOL=0ON

Configuring Trilinos build directory

Enabling all optional packages for current set of enabled packages ...

-- Setting Trilinos_ENABLE_EpetraExt=0ON because Trilinos_ ENABLE_Thyra=0N
-- Setting Trilinos_ENABLE_Epetra=ON because Trilinos_ENABLE_Thyra=0ON
-- Setting Trilinos ENABLE _Triutils=0ON because Trilinos ENABLE_EpetraExt=0N

Enabling all remaining required packages for the current set of enabled packages ...

-- Setting Trilinos_ENABLE_RTOp=ON because Trilinos ENABLE_Thyra=0ON
-- Setting Trilinos_ENABLE_Teuchos=ON because Trilinos ENABLE_ Thyra=0ON

Enabling all optional intra-package enables that can be if both sets of packages are enabled ...
-- Setting EpetraExt_ENABLE_Triutils=ON since Trilinos_ENABLE_EpetraExt=0ON AND Trilinos_ENABLE_Triutils=0ON
-- Setting Thyra ENABLE EpetraExt=0ON since Trilinos ENABLE Thyra=ON AND Trilinos ENABLE_ EpetrabExt=0N

-- Setting Thyra_ENABLE_Epetra=0ON since Trilinos ENABLE_Thyra=ON AND Trilinos_ ENABLE_Epetra=0ON

Final set of enabled packages: Teuchos RTOp Epetra Triutils EpetraExt Thyra 6

|
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Trilinos for Windows Users

DEMO
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Checkout Trilinos From CVS

*" TortoiseCVS - Checkout Module

Previous CWSROOTs Module
rexbiejguill@software, sandia.gov:fspacef WS Trilinos

CYSROOT: | iexkbiejguill@software.sandia, gov: [space/iCVS

Protaocol: |Secure shell (iext:) w |

Prokocol parameters:

Server: | software sandia.gov w |

Part:

Repository Folder: | {space/CVs W |

Uset name: | ejguill v |
[JEdit == Bug  Bug number: I:’

| ok

File Revision ] Date l
Module: | Trilinos v| [ Fetch list...
] [ Cancel J
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Open The CMake GUI

CMake 2.6-patch 2

File Tools Options  Help

where is the source code: |C:.I'Trilinos-C\-'S,l'TriIinos

| [Browse iource...]

‘where to build the binaries: | C i Trilinos-Cv5) Trilinos| Trilinos-WIN-¥C++_TUG

Vl [ Browse Build. .. ]

Search:

| !Simple Wigw

]

[Dﬂl &dd Entry ]

% Remove Entey

Mame

Yalue

Configure ] ’ Generake Current Generakor: Mone

Press Configure ta update and display new walues in red, then press Generate to generate selected build files.
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Define The Generator

First Configure Setup

Please select what build system you want CMake to generate files for, ou should select the tool that wou will use to build
the project,

Wisual Skodi

(%) Use Defaulks
) Compiler Setup

() Cross Compiler Setup

The default compilers will be used,

(84 ][ Cancel l
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Configure

CMake 2.6-patch 2

File Tools Options  Help

where is the source code: | CifTriinas-C¥S Trlinos

| [Browse iource...]

‘where to build the binaries: | C 4 Trilinos-CS) Trilinos/ Trilinos-WIN-YC++_TUG vl [ Browse Build.

m

Search: | !Advanced Wigw | [iﬂi &dd Entry ] ¢ Remove Entry

Mame Yalue

PERL_EXECUTABLE Ct/Cygwin/bingper]. exe
REGen_EMNABLE_EXAMPLES
REGen_EMABLE_Epetra
REGen_EMABLE_TESTS
RTOp_EMABLE_EXAMPLES
RTOp_EMAELE_TESTS
SCPCOMMARD C: [Cygwin/bingscp. exe
SITE SE93218
SYNCOMMAND C:Cygwin/bingsvn.exe
TRILIMGS_BLAS_LIBRARY Ci MWINDOWS/ system32/ /blas_win3z. lib
TRILIMGS_EMAELE_MPI
TRILIMGOS_HOSTHNAME 5593215
TRILIMNGS _LAPACK_LIBRARY Ci MWINDOWS/ system32/lapack_win32.lib
Teuchos_EMABLE_EXAMPLES
Teuchos_EMABLE_TESTS
Thyra_EMABLE_EXAMPLES
Thyra_EMABLE_Epetra
Thyra_ENABLE_EpetraExt
Thyra_EMAELE_TESTS
Trilinos_EMABLE_ALL_FORWARD_DEP_PACKAGES
Trilinos_EMABLE_ALL_OPTIOMAL_PACKAGES

i MNAELE_&AL
Trilinos_EMABLE_DEPEMCEMCY_UNIT_TESTS
Trilinos_EMABLE_EXAMPLES
Trilinos_EMABLE_Epetra
Trilinos_EMAEBLE_EpetraExt
Trilinos_EMABLE_FORTRAM
Trilinos_EMABLE_MATIVE_TEST_HARMESS
;:::22::5“2;5:&?8? Enable the native Trilinos perl-based test harness, i
Trilinos_EMABLE_TESTS
Trilinos_EMABLE_Teuchas
Trilinos_EMABLE_Thyra

3 ]

|

A

Press Configure ko update and display new walues in red, then press Generate to generate selected build files.

Generate | Current Generakor: Visual Studio 9 2008

Final szet of enabled packages: O

Probing the environment ...

Configuring individual Trilinos packages ...

Configuring done

| ¥
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Generated VC++ Project Files

File Edit ‘iew Favatites

Tools  Help

® C:ATrilinos-CVS\TrilinosATrilinos-WIN-VC++_TUG

@Back - l\ag L—ﬁ pSearch Li;f-Folders v

File and Folder Tasks

(2 Make a new folder
@ Publish this Folder ko the
Web

el Share this folder

Other Places

=) Trilinos

ﬂ My Documents

g My Computer

g Iy Mebwiork Places

Details

Address |22 CATrilinos-CYS Trilinos\ Trilinos-WIN-YC++_TUG

9GE

1] “1 1]

CMakeFiles

CMakeCache. bxt
Texk Document
39KE

DartCanfiguration.tcl
TCL File
ZKE

crake_install, crnake
CMAKE File
JKE

Experimental. vcproj

A WiC4+4 Project

24 KB

MightlyMemary Check, vcpraj

| WiC4+4 Project

24 kB

Triliros . sln

| Microsoft Yisual Studio Solution
A wersion: Visual Studio 2008

i -\. —
Ii:j packages

E:l CPackConfig.cmake

B CMAKE File

SKE

t:i TrilinosConfig.crake
B CMAKE Filz

4 kB

Conkinuous  voproj
WiZ++ Project
24 KB

IMSTALL. wcpraj
WiZ4++ Project
24 KB

PACKAGE  voproj
WiZ4++ Project
24 KB

ZERC_CHECK wcpraj
WiC++ Project
I3EE

Testing

CPackSourceConfig.cmake

CMAKE File
SKE

ALL_BUILD. wiproj

|| WC++ Project

24 KB

CTestTestfile.crake
CIMAKE File
1 KB

Mightly wcproj

|| YiC++ Project

24 KB

RUM_TESTS, wcproj

{| WiC++ Project

24 KB

Links >
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Visual C++ Solution

B Trilinos - Visual C++ 2008 Express Edition

File Edit View Project  Build Debug Tools

window  Help

 Win3z

Bl

>3 x

m Solution Trilinos' {18 projects)
£ |54 ALL_EUILD

Eﬁ Continuous

Eﬂ epetra

Eﬂ epetraext

Eﬁ Experimental

- 158 INSTALL

- 124 Mightly

Eﬁ ighthyMemoryCheck
128 PACKAGE

1= rbaen

E;E rtop

2@ RUN_TESTS

- 24 teuchos

- 124 thyra

Eﬁ thyraepetra

Eﬁ thyraepetrasxt

- 154 tritils

- 154 ZERO_CHECK

w
'
'
-
-
-
-
-
-
b
b
b
ki
ki
ki
ki
=
®

@Solution Explorer |@C|ass Wiz |Pr0perty Manager |

- w BLAS

- Gs@z RO,

| HOGID0 | %l Jado|cxg asedeEq El

SRS TR
Show gutput fram: =LA L Es | = | 3]

l Cods Definition ‘Windaw | 321 Call Browser I [Z] Qutput ‘

I Updating InteliSense... (15}
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Binary Installer

File Edit ‘iew Favatites

Help

 C:ATrilinos-CVS\TrilinosATrilinos-WIN-VC++_TUG

@Back - l\ag L—ﬁ pSearch Li;f-Folders v

File and Folder Tasks

(2 Make a new folder
@ Publish this Folder ko the
Web

el Share this folder

Other Places

=) Trilinos

ﬂ My Documents

g My Computer

g Iy Mebwiork Places

Details

Page 18

address |22 <A Trilinos-CY 54 Trilinas\ Trilinos-WIN-YC++_TUS

9GE

1] “1 1]

CMakeFiles

CMakeCache. bxt
Texk Document
39KE

DartCanfiguration.tcl
TCL File
ZKE

crake_install, crnake
CMAKE File
JKE

Experimental. vcproj

A WiC4+4 Project

24 KB

MightlyMemary Check, vcpraj

| WiC4+4 Project

24 kB

Triliros . sln

| Microsoft Yisual Studio Solution
A wersion: Visual Studio 2008

_CPack_Packages

trilinos-setup-9.0d. exe

packages

CPackConfig.cmake
CMAKE File
SkE

TrilinosConfig.crake
CMAKE Filz
4 KB

Conkinuous  voproj
WiZ++ Project
24 KB

IMSTALL. wcpraj
WiZ4++ Project
24 KB

PACKAGE  voproj
WiZ4++ Project
24 KB

ZERC_CHECK wcpraj
WiC++ Project
I3EE

PACKAGE, dif

I{j Testing

4

Y

CPackSourceConfig.cmake

CMAKE File
SKE

ALL_BUILD. wiproj

|| WC++ Project

24 KB

CTestTestfile.crake
CIMAKE File
1 KB

Mightly wcproj

|| YiC++ Project

24 KB

RUM_TESTS, wcproj

{| WiC++ Project

24 KB

Trilinos.nck

W4+ Intellisense Database

11 KE

install_manifest.bxt
Tewxk Documnent
S3KE

Links >

Sl
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Installing Trilinos

® Trilinos 9.0d Setup

CoX]
Welcome to the Trilinos 9.0d Setup
Wizard

This wizard will guide wou through the installation of Trilinos
2,0d,

It is recommended that vou close all other applications
before starting Setup. This will make it possible to update
relevant swskem files withaut having to rebook vour
computer,

Click. Mext ko continue,

uext:b | [ Cancel




Installed Files

& C:\Program Files\Trilinos 9.0d |-_||E”£|
File Edit Wiew Favorites Tools Help ,:?"

@Back - \._.a; Lf’j pSearch [.E:‘:-Folders v

Address |75 C:\Program Files\Trilinos 9,0d V| Go Links *

Uninstall.exe
Y

-

File and Folder Tasks ) le include

(27 Maks anew folder

@ Publish this folder ko the
Web

id Share this folder

Other Places

) Program Files

ﬂ My Documents

d Iy Compuker

H [y Mebwork Places

Details
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B

A=A N

File Edit ¥iew Project  Buld Debug Tools  Window  Help

x| Rl = g BT

1 [+ =

Solution Explorer - Te.., = 1 X | . p,'ﬁ'TestInstall.cpp_ hd
P [F
"‘3 E';P J(Global Scope) v” w
Solution 'TestInstall {1 projec)  — T Yine [UGeE "Ehctia Versionihe — =1
TestInstall = -~
- | Header Files
o 0] stdafeh i
Iﬂ targetver.h Flint _twain(int arge, TCHAR* aregw([])
- [ Resource Files {
B |5 Source Files cout << Epetra Version() << endl << endl;
o € stdafx.cpp
?:]Testlnstall.cpp Epetra SerialComm Commn?
o [E] readMe txt
int MumElements = 1000;
f4 Construct a Map with NumElements and index hase of O
Epetra Map Map (MuwElements, 0, Comwm);
/¢ Create x and b vectors
Epetra WVector x(Map):
Epetra Vector b (Map):
b.Randomi() :
x.Update (2.0, b, 0.0);: // x = 2%k
double bnorm, ®norm;
x.Normz [ £xnorm) ;
b.Normz [ £&bnorm) ;
cout << "2 norm of x = " << xnorm << endl
<« "2 norm of b = " << bnorm << endl;
int input = 0O:
std::cin >»> input:;
return 0;
i
== M
@Class 'v'|ew—| £ >
> B x| Callstack -2 x
Walue Type [ Marne Larg
|Q}_L| Call Stack |;38reakp0ints
L 41 Col 1 chi IMS




~ O
- 4

Executing The Epetra Example From VC++

e+ ¢:\Testlnstall\Debug\Testinstall.exe
Epetra Uersion 3.7d — 89-86-2807

36.1182
18.68571
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} Future for CMake Trilinos?

* Trilinos to start switching over to CMake immediately?

* Provide prototype versions of CMake build sytem in Trilinos 9.0.x minor
releases?

» Options for next major Trilinos release (March 20097?)

— A) Maintain full Autotools build system and only provide partial support for CMake
build system? (Already done)

— B) Full support for CMake build system for all released Trilinos packages and maintain
basic Autotools build system for library install only? (Most likely)

— C) Full support for CMake build system for all released Trilinos packages and drop
Autotools support? (Least likely)

What does the Trilinos user community think about these options?

F o ) Sadi



